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1. Introduction

Lately there were questions raisdmbat the wakefield generation when a single bunched
e-beam passing a dielectric disk with a small hole in the center. Itpisrtant to
understand this problemebause it has certain implication on the on going E157
experiment at SLAC [1]. In this note we give our cadtedl results of the longitudinal

and tra[g]sverse wake-fields in a cylinder symmetry dielectric loaded structure by using
MAFIA ..

2. Wake-fields problem set up in a Dielectric Disk Structure

—a 2 a Fig. 1. Dielectric loaded structure used
for simulation.a=1mm, b =05mm, c
= 0.5 mm. Region I: vacuum, II:
dielectric.
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This structure is a metallic tube with inner radius = 4.5 mmand length3a = 3 mm
partially filled with isotropic material with dielectric constant 4 and lengtha = 1 mm
containing a hole of radius= 0.5 mmat the center, shown as Fig. 1. On the both side of
the dielectrics, welmose waveguide boundary condition to simulation the real world.

We use the MAFIA code to derm a full (3D) time domain ettromagnetic simulation
of the structure with the parameters described above.

The beam parameters are: rms etectbunch length i& mmand the charge i$ C
(default). We purposely beam was purpostdeiedoff center forp= 0.25 mm

The longitudinal and transverse wake fields have been calculated, shown as Fig. 2 and 3
separately.
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Fig. 3. Calculated transverse wake field at0.25 mmby using MAFIA.

The units of X and Y coordate are meter and voltage separately. We

have
also estimated several additional cases. By changing the langilth the other
parameters remain at the same time, the results are shown in Table 1.

Tablel. Calculated wake fieldsr different thickness lengthasb = 4.5 mme=4,¢c =
0.5 mm. The rms electron bunch lengih= 1 mmand the charge snC.

a(mm) | Max longitudinal wake Min longitudinal wake | Transverse wake field (V|
field (V) field (V)
1 7.1x10° -5.6x10° 5.7x10°
2 1.4x10" -1.5x10" 1.4x10"
4 1.6x10° -2.7x10" 1.5x10°

3. Conclusion

The calculated results shown that bathglitudinal and transverse wakefield gexted
by a beam passing a thin dielectric disk is toler&ndE157 experiment. The maximum
wakefield would be ~1 MeV/8 nC for both L and transverse field.
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